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JB, SttViJB. fiS'tt®. ■ «IIJl*c:flDJilfc«A*. Tift* 
li CoO-S i 0, SSt tP fc> *If& £ n . IE A ft Jfc H iEm 2#'ttg 
^/«C»S©*.SS*ai?gB14TP^T'b4l/t/\ii^AlSJt$^-r 

i§iitt^©^tt«.«»r*jfctoictti:f stis. c©»jsp 
+->-v;^s$-ar-5^t^T"^-s. ctucty. iK'tt*a 

y^X'Pmm^ gff'pts. < 4 0Gb i t s/ i n c h ? £ iS A. 




12 ttAfi? 
14 «IAttff# 




( 2 ) 

1 

±ET«Si#. &Ht=3/\-;UK iSlb^PA. Kfct*&£ 

ca, mt^-$>y. m.it-S'y-S'^^^umtm.^^ 10 

S 1*5 Icfcl A=K ICE5IJ LfcHtSt** U 

j&£nT^-5c<h£4$ii<ht--5msEii&{*. 
^T'&y, ^pa, 5^>, 

■51$ J: uaif£tt«4?ft:< £ t> 1 llgRg)7cft€a7cJ!eJU* 
[»*If3] _kE»JS|)Jl#\ b c c£«lM*B 2«it 

ft*-r<5ct*««<fi-*fli**i xw 2 iceuoiba 

IBtttftlt. 

±E«l»JB©«IJfia«±ET*&»©efl«a*JE*U. 
±E*J»JB**, _hET*fe««OlS»tt^-C»J6UfclSII«[ 30 

» ic m & -r s si* su <t £ * -r & c ti & tm 1 1 a at *n 

1 3©txrtl«»-*l=EK©»SlE»«f*. 
lcEK©fiBAESS8E#. 

[fS*3S 6 ] ±ET*feJI©J!ilJP;&* 2nm~50nm-C 
±E» '»«CDBIJ¥*« 2 n m~ 1 OnrnT^-SCt 

i 5 ©o-r*i#-iiicE«©& 

SlEtift. 40 

[is*is 7 ] ±ET*fesajyt±E«u^s*< ecr 

•> ^ iCfc U Jf*fife $ nx O -5 C <h <£r^ t -5 If *H 1 

mxm 8 ] ±ET*i«i'©isjMttff »^a«T* 
a^itwttfranisifli i *>e> 7 ©ortufr-flicE 

«©»AE««I*. 

[fS*«9 1 ±ETiftJIlcfc(t£*§Jt*a^g# : fiJlc;l3 
(*<5*ip«*a«Fi£tt^8© 8 XJUTT**C 
<k-r-5f«*3Sl Jfr & 8©l^ft#— JKlcE«©»AE» 

50 
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[ffl*lSl 0] iETlft/l'P©— ■ZHD&ik%i : 1 L (Dfflm$: 
VL V ■& 16 ■tt?©tk«UPig 5. 9~6. MIT'fc -5 C 

t**sair*i«*fli i 9 ©^-m^-mcEK© 

ttAE@&#. 

[fg*3Sl 1] ±ET*lfeJilcfc(**ISfttt : ?IIIJ©*IJII 
#0. 5 nm~2 n mT-fc-SCi^^tr-SIS*!! 1 
A^bl 0©l\-rft#-JSlcEK©««E«ttfls. 

[fS*Jl1 2] ±ET*Ji©»l.tt : f-Jta*6, ±E*J 

-> -V Jim& U T O ■§> d t £ 4$% <h H- -5 limil 4 ICE He© 

[ib*ih 3] ±E»tt«*«. ±$£vmB<Dmgyt& : f- 
u fcKttti^ a» & «j« s n, « y 6 5 »tt*&^ n ice 

A«ffiSf*ffl**K6«HC»«r*«»W**r*C«!:* 

1 2 lCEtt©ttAE.*JKtt. 
[IS*3I1 4] ±E»te»©»ftffi^S(!:±ET*lMI 

©isiM&^g <t *^sa*j ic^ucNci <t r-s is* 

H 1 2 Sfcli 1 3 lcEK©ttftEtMK^. 

n*in 2*5)1 4©i^m*»— fl!i=EK©aaE««E 
[fs*n i 6] ±E*sfe**, ^pa, e^. 

±yf^A. ^;Ut*^A. ^K'J— *A, t7iJ^A, 
^->5^A. ix^yp->^A. *P = £A. Sl>'rL-ptf 
*A«»6a:-5«l«fcyatftl«i>«:< i=b 1 ?I^I©tcI^<& 
u/NVUhit'folc^Oci^^ai-r -511*111 5 ICE 
KOISAEIMK^. 

[fS*Hl 7] ±ETifeS, ±E»J»Ji»Of±E»tt 
B©ffl*^to1±*«. CoO-S iOi /MgO/Co- 
Cr-Pt-Ta^, CoO-S iOi /Cr-W& 
l/Co-Cr-Pt-Ta^i CoO-SiO z / 
MgO/Co-S i 0 2 O'^ — z.^SlMmm. CoO- 
SiO,/Ni-AI -&^/C o-C r-Pt-Tao 
^E, CoO-S iO, /Cr-Ti^4/Co-Cr- 
Pt-Ta^i. CoO-SiO, /Ni-Ta^/ 
C o - P t - S iO s — a 5SaBfi«l. C o O - S 
iOi/Ni — T a ask/ C o-C r-P t-Tag 

CoO-SiO, /Cr-Ru^/Co-Cr- 
P t - Ta^i, CoO-SiOi /Cr-R u^£/ 
Co-Pt-S iO, ^^^.i^SagJttM. C o O - S 
i O, /Co-C r-Z r £^/C o - P t - S i 0 2 
— 3.7§yjat4JH« CoO-SiO, /Co-Cr- 
Zr§|/Co-Cr-Pt-Ta^i, CoO-Si 
O, /Cr - Mo^#/C o - C r - P t -Ta^i 
£Z>'C oO-SiO, /Cr-M o^£/C o - P t - 
S i O, ^5 = a5Sa»ltfflia»6aaWJ:y«tftlfc^ 
/«! < 1 1>— 3©ffl*^t>-B-T*« d <t <&#^t -r-g.il* 



3 

II 1 6 lClEIE<DfiB9[fEftjK*. 
[IS*H1 8] ±IET*ibSlCetU, THyi±lc±E$J 

^ s^siEip) , aro^J5:< (tfc— -Pitff&ijspsftiru-s 
it^in 5^t.i 8<^rn#-:«icKK©»ftE»« 
2>m&vmi£nz>'j?ts:< t*> i »«©7ej&&«?heu-ci,* 

•S>ci<£4^i:-r-5f«*il l 2 o ©ivrn*— if |c 

retsattftEfMM*. 

[If^H 2 2 ] jj>&< <«: fc-0©fg;fcII 1 |CEK©$ 
miE0S*Sf*<h ; ±EfiBSE&Jifc;lcW$B€-E^:Rfilf£ 
T&fcltXDmn^y h*<h ; _tE%AEttiKtt*:JbE{Bft 



[ff^H 2 3] iKffiftEeatttjtfttBtWiBftTW * 

^«h-r-i>»*il2 2 lcE«©fiBf5iEi5SS. 
[0 0 0 1 ] 

-s^aiEt*^*, &tf*©wttE»«#*e*i/;fc»9i 

[0 0 0 2] 

[0003] mmimgiWcDmum&mitzmm-fzrc 
t. o) ^^Ji^is^fr-sci, (4) mm*>g 

[0004] <tc5T, ttAE&tigtti*. »«±IC«» 
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Mitzn& c £ ic J: oTlt«;MK»S*i*. -^n^*.. 

«<bse * -s skis si^ss $ x e> r c t a*£>g 

fl!l;Ui\ 4 0Gbit s/inch ! (6. 2 
10 OGbits/cm 1 ) ^iSx.-g)iEi.?SS^IlJl-r^,fe 
#lcli, ^ISMfi-T-g* 1 0 n mJaTlCftiJ^-f^Ct^iEJ 

"T £ *i US t> £ S <h A: o T * T t \ -5 . 

[0005] vMtEmmQL&mtiit ■ssBtete^tt*»& 

-rise****. c©fc«)ic, ffi$i;t&Att?m«#HBi£ 

^Jl-T-SM^iiLT, 0iJx.li\ *H45f*Sfi 4 , 6 5 2, 
20 4 9 9^|CfH^S*lTO-5J:?)|C. SJ14JlCDTlC->- K 

[0 0 0 6] 

g*3«tZ/-£-CO^flJIJ/J\$</«5:^>fc©CD, 4 0Gb i t s 

/ i n c h 2 &mz.z>m ! £mmmzmi$.-?%\z{-imwtf 

30 At**J*>A:yiR«EUTi\fc. cneofifii ws^ie 
a-r-sjf-e, (a-fb^j5iE^i±-sJi^) ic. mmoMfe®. 

7t<St>. Ba-fbJK^^Satt^-T- 5 e> I 0<Ic!:J:tlx& < ]^: 

£#-3fc„ src. s ©Btttt^aj-aar sis 

AP^.T, »<bE£©JB*)fcffi«<tie*Tl\;S:l\ 

c © c i y -f Xii^:©-STS) -3 fc„ 
[0 0 0 7] tcf. *^BJ©gli ©S6*)li, iSmilZ 

[0008] *$£W(om2(DBffm> mmiLT'&ontz 
ufc»«iE»K«*a«-r 4 c t ic$>^„ 

[0 0 0 9] *PSB^©^3©gMli. «tttft?-OtiAK 

iRii4**Bfa©Efiitticwwsnfc»aEj8«{t, ant* 

©»aE«IKft:«:S6*L//t»J!lE»K«*attrsct 
lCs>-5>„ 

50 [0 0 10] *5gB^©m4©@fi*iis, ^^bS}^^'ia©/J\ 
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5 

siEass«*a«-r-& - £ ic»*. 
e.^^fiSiMSjT^ y , doxaaigaica 

[001 2 ) &§%BA<DM 6(DS 6*1 14* 2 0Gb i t s/ 
i n c h a . S£U< l4 40Gbits/inch 2 £ 

&*.&sea&&«4r-*-«&a&&KAiEaait. atx 

*4>8*IBttat(t«aa UJt»«E»««*a«-f * C 10 
[0 0 13] 

[aB*a9W*ifcto©*«] #aa©»l (Dmmzfe 
xJ4\ »«E»«<*T?*oT. Mse*-*-«*C& ; ± 

mt-.&ffix.. T*feai4, afta/WK ift^DA, 

tta*W-«fc, K*S»tt?-ft9iyHfcKfl:<r-f*, &Hb7 20 

;uszl£a, mt?-5>>. &ut-$> >■$> )\>JkrJ-mtm&fr 

ZtiZmfrbMtftilt'JrteK tt) 1 aa4>a4b<Hs€£to 

aaaaa <t s m^sc $ n, gsss^^asi ic^f? 

£BrtlCte^T/\^aAttlCEaUjfcaa**U aft 

[oo i 4] *fgB^#e.l*, ftttttBS&&; i£S=t5± 

ICfl5fi£$n, K<t3/WK BftfDA. aftftfeSl* 

\tmt— v<r)i><Dto&vm\*Mt'}?t5.< <h=b i aa»& 30 

1 Mft«&, mttr^m. mtTJis.- 

«t y s tf nxt^ft < «t *> 1 tiiia> e. & * a 2 afttt £ * 

t^mmt^mii. .»a«fl:dwB±icaaa*ijfc» 

1 1 - 1 6 6 7<»lCi3lvrlflSUJfc. COaaiEa&tt 

Ti4, a&<b$1*iM«aft-r«a 1 KftttOttlHft^A* 

jBjaa+isKttJiotttttt^iaa! 1 afttt<E>«a*w-a> 40 

taw, -tnicfcyfiy-fXT. aa&ejpfia3ti& 
aaKaatt#<agt£ nto*. 

[00 1 5) LtfrL/&tf&. *aB*©*ttlc«fc*<!:. 

±K8«IE»«# ic fc 1 \ T . a«ft£»a± icaea * 

Sft*«fnT05fc»lC, »tta±lca«ft£aa*A 50 
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» ic x tr ^ * -> +• ;^it-$ & 1 \*& # * o re £ £> 
ic, lfe«Mb^WM«)SAlc«7biJ. fcrnft^t-^cofiii? 

y , ttatt^-fic 3 ~ 5 xaa«flK«ia*«3BauT^ 

*J»^#»4. mtf. ArAAiitfiftJC oO-S 
i O s MTI4, /t-*-yi#ffCA9T»fttt?OC 
o 0«f"lc3Sfc%G>S i O, A*. — *T!Efi«©S i 0 2 «f 
ICC o 0*JfSftTUSC«!:#»*?fc. -tn a 
«fb^1fcM£»tt*©tt«£»a£«*d:bi*fc:BlRU 

T2>tz#>. aaicjBjsRufcaosiBtt^oa^jeatt. 

®aa<>: lt. aafc&aac!>tia&7-£ai£B0ai& 
ta^T-i-tt ica^-aaiWMi&a* o . c ®& na?- 

t£c-5£, fsa<fb-&aa±icjBfi)E3nfcai4B©^'tt 
s^ro^a*) b/Jn s < & y > «f aeon Awa«w snft 

<»-5<»:. aafl:«aao9/N=AAaa»ttaaicsiA 
amric, »iafe««fic»ttawji5a*4i-f. ±<*iu 
Ta»*oaa«ta:*c:4:<>»*»^fc. c©«fce>ic, & 

Jpspl 1 - 1 6 6 7 4»CIEKO/\=*A«»flDaa<b* 

aa*aivct>, sasiEaicisufca«saj«<t©s 

[ooi 6] *%B^rii. aaYbaaafcaarsT* 
stmitiiirrorBiic, -thfeoaroaaa^o-mta 
B-r«&to«Da?-aBttMaeRtt« c <t c «t y . _hiE 

<D*ga4S ; f : C5^-lftlcJ;€,^^)<D5JlE'>a^«^1±co 
^•fb^^Ka*)IC}rpSiJ-r-5C<!:ICJ5£«)Ufe„ Tift^tSiJiP 

an. »^«»at»aaa<oaaa^<o^— 

<^--5>cfcplC, ijijxli". -^ft-^ncDte^&CD^lCfcO 
T±5 ?SJUrtlC«:-6<i:5lC»^<£}MJRU7tSiJSPg^^lt 

•scticcfcy, atta^atttt^tt, a*icT*a©/\ 

-^Amii ; £J5S!ttUTXtf^ + ->i»;Ufi£ST'#-5. Ufc 

a^ott^a^aa^ft 1 1 tic T*a©aataff 
aic«jcBufc»ttao#»tt©»»»Tatttt?-*Ht? 
c trfTz&rcit). aatt^aoaanffisftafefia 

T"*-5. CCDcfc^) ICUT, SSJglEiSlCil b/cSIMiet? 

[001 7] *aa©aaEa«<*icfc^T. T*a 

14. BHbn/\';UK BfcfnA. K<b«»-BtM4afl:- 

aaaatt?& uxat;. tux, aaa?®aB$a 
abaaaaaa. aft^-ra. a-fb7;us-^A, a 
^b5 i ^>. a<b^ >^;uatflBMta«A>6«:ft»i»&a 
i<ti**ac< £* 1 aaoMfba^a^afifi^nT^ 

[001 8] *0^*HS© ra^b3/t;bh. ^•(b^PA, 

K^bi^so'Mik- ^ ^r;u*> t. & §p «t y a i4n Ac < 
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7 

jsiya^-j icfcox. mjzviizmf&zftzi tit. 7\n 
fcVXDfantiL^tf. sntPAjuK mttDA. warn. 

[0 0 1 9] Tifc/114, ©fEHlcWrftBrtTIi, 0 2 

a n s «t ajm w i c @e ?ij u / \ - -h a m m & m at u t i \ 

ox, — -pwiE/sftJiJro^^roiiH^^^s. 9~ 

[0 0 2 0] USSffiJlC^LfcctplC. TiiJf^C^TajU 20 

to-s te^s © twrw « , x ik m mm iz «t 3 n m \z 

J: ? &»»©T*«±i::»ttJl*fl5fiS$ii:* C <!: Ic«t 

y, &anr-5<fc5ic a- a Awst©^©^^ 
[0021] ^PiB^oemiei^^icfcB^^risp^iz 

14, K-fbv^v^A, ^nA^^-sote-y^u-ir 

£<h LTI4. S^i^T'&££nA&-2>l\|4— y^rJl/JUfl. 
;U=|-£A, St>*Z;U5 — ^AA^/J-SllcfcUigBn-g) 40 

it i »sa©7c***b**»«ffln-6ct*j»* 

[0 0 2 2] C©$lJffl)JSI4, b c cffiit&SlMiB 2 fit 

*> e> §s icx * •> -v <t #t* * . id 

T, »JWJi©iaj|R^iBl:jlJR-rs^«!:**ff*UO. C r> 50 
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[0 0 2 3] JBI»JlJBJSR|cfet^TI4, TifcJS^&SlJWS 

14, TflbJScoJSSS^-gn^^ £>*SJIHBB##x bf^ + -> 
•WlW&fi U #B Jrr**Tift»©ISAtoJrffl;fl»& ttts 

iw*©«aai;*ijsfi* iBMwr * c t ic«t y . mmm 

»©»*I4. TUfegCD/Nzi^Atlil^Jg^UTfcy, It 
[0 0 2 4] ±5!t©cfc z> rcT*ft«l4.' TiftgOS^® IC 
TPliOA" ^Aiiit^-WUXO-5. $e>IC. Tite^«^ 

(omm^ttmm l ti t ^ + -> ^ aj«a t % § „ ^ 

[0 0 2 5] TtS.t>*>. TifeJltt, »JlSPP^^UT-?-OD 
»W1SO«»W€JsE*S-a-* c i led: U . »14ffl?-lHlc!) 

[0 0 2 6] T*fe»&tX«S»Jl©j|gja(4. v-f^n;j$ic 
«t-5*iS*iflE*?iJffl-r-5 E C R (Electron Cyclotron 

Resonance) ^/t^^;Slc<k yfjp ci*fff$ Ll\ c 
cro^/V>^;£(4, /W7^«EJ3E(D*»lt^rlCj;y, ^~ 
h^ ; f©jIIix^;i,^-^}g!(x.4Cc!:#T-^, *o 

•?-(DX^4 : '-$:«i;yffiSlC»T^-5. 4$fC, ECR 
[0 0 2 7] Tifc^©BI)ll4 2 n m~ 5 0 n m#»S L 

^*^?/«sxt c ^ + ->i';^^^Lic< <ay, 5 o n 



( 

9 

f&JlSIUf CDJKHI* 2 nm~1 0 nm;Mf£UO. %«mM<D 

bsh**;^*. ^-ct, c(D2Ji*^«ie»JS<*ffl(D^ 

HIS 5 n m~ 1 OOnmTSS^t^StffSLO. 

[0 0 2 8] agAS^coiHPS (featMMB©«) 
li. ttAttJFVICttftS-ttTejft Lfciattti^ ©*»w 

£ii;#)-S7t<£>lC, 0. 5 n m~ 2 n m^lS Lt^ CCD 
ECU. THWiJEfiftOWU:, ISJIKSt^tUTttWSIt 

it*a<b*-tt*c:i:lc«fcy«IWt?**. 

[0 0 2 9] ttteJlEfilvT, »tttt?-ttTifeJA©/N— 
AA«»©«Ate^6J****S — 

[0030] Kisft^iB©»iiiwfc4B:EfEffl*ffi 

lE/vft ^©SlfcA&T-SlR y Hfr&#H5lcfctJ££ ItT^tt 
OD^SSt^iaolEISI^O. 5 nm~2 n mlCfe-Scbp IC 

bess c t ic«t y , -€-co«t o umk<Dt*w!&.<rm-ft 

teAKA* 5 *"*"*. -?jT. ^tttttt^fcjfcyffltflfc 
A6Btt# AKX I^SXT£ •=> T * 7 A BE!*] left -g> 

i= «t y . »«E»«tt©»e©-y--f x*»ttttww x 
^cirtHW&iBtet&^sa* j: y 'J* s < & y . 

gijg t> — H £ & ^ T O fc . Tflfe J8 CO Afil^SB 
$JSR!l}$-y-T^'lS^C0iA^g|5^SiltSc:<?:lcJ:y, 1 
0 n mO*Kfift»tttt?a*«fft4C ti«Tt. (ft 
}I t> * ' £ 3t '> a 1t -5 - £ &X- £ 3 . 

[0 0 3 1 ] TifeJBRixsijspjicojssfflijis ataxic sy 
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«*»*Ul\ -Tstcto*., TttJi&tfffllWIKfcttattA 

tett&iD&tf. ± 5 %JUrtTfc-5;i LO. C 
ialCcty, TifcS©'\— ;*)Amjl£J5PA;*trC T*feS 
©»Att?±*>6«!lW«f ©ttAtt^t^M/TJKttJiO 
«M48l?-£ BIS? I- X tf ^ * > V JU&mZitZ £ <h#T-£ 

10 ± 1 0%JU±^^fc<tbTt>. THiiSi® 

tt»<fc©IMU:. te^®£PSIir3fcto©JI£«g*KI*-2> 

miBttWttift^oi tf ^ 4=- •> ;u&£fi£ 'nfruz c i# 

T, Tifelli^lSgicoPBlco^^coM^^co^ll! 
T^ v i4 5 1± 5 C <!: t> -5 . 
[0 0 3 2] ±EaH4tt^-tt. =l/^Uh^i<*<!:Ufe-& 

XXPv"5A. t^PS^A. StXrL-Pbf^A^e>7S:-5. 
f^e.3Sl^n-5'>/«C< it) 2 a^IC07C*<£r^t;^T-$. 

[0 0 3 3] UttSiUT, ^AK4B<t#NAH*BC0-*B 

e> w $ n -a — a. ^ « 5i © m nm & m i ^ x t> =»; 

30 <, cco*i#, ^AtS^n/^U h^iftiU Cftd* 

■y-vyjA. *'K'j-^A. ^utf^A, -^Xp->^ 

A. *P5fA, StX/N'5-^^ACOrtcfcyiMtfn 
<ht> 1 aSlcOTtS^-^A/T'fcy, ^ASfffltL/ 

S.-0 Acoi*i«fcyig(in-5'>^< i a^ico-fb^w 

[0 0 3 4] CC0BJ14il$:fflO-5li^lCtt. $feCOTifeH 
C0*SB B B©?±^e.»J?S|)il1 3 C0^A*it ; ? : ^^ l/TC 
40 THfeJSfco^AHco^A^SP±^e>*WJg 

TJiJioigAttt^atfKttJioKtta^g. attf 

C, T**©tSAaffW<0«&zX«ltt»©»14«t?©9t 
^BP© II £ & ^KM IC^ L < T £ -5 . 

[0035] #3sb/3ic*5ot, Ti&m/®mm/w.vsim 

C o O- S i 0 2 /Me O/C o-Cr-Pt-TaS 
CoO-SiOi/Cr-W^t/Co-Cr-P 
t-Ta^i CoO— S i Ot /MgO/Co-S i 
50 0 2 if?— a.5Smi&m* CoO-SiO:/Ni-A 
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I S4/Co-C r-P t -Ta^i CoO-S i O 
2 /Cr-Ti^/Co-Cr-Pt-Ta§i C 

oO-Si0 2 /Ni -Ta^/Co-P t-SiO 
2 ^^^OL^mm^m. Co O-S i 0 2 /N i -Ta 
^/Co-Cr-Pt-TaSi C o O - S i O z 
/Cr-Ru^i/Co-Cr-Pt-Ta^i Co 
0-Si0 2 /Cr-R u^£/C o - P t - S i 0 2 
t?^ — ZL^mmf&m, CoO-Si0 2 /Co-Cr- 
Z r n^/C o-Pt-S i 0 2 Cf^=L a.5SSHfflE1StM, 
CoO-S iO z /Co-Cr-Z r ^/ C o - C r 
-Pt-Ta^ s CoO-Si0 2 /Cr-Mogi 
/C o -C r - P t - T J&tfC o O - S i 0 2 

/C r -M o ^#/C o-Pt-S i 0 2 n^gy 

fi»icsj?BUT, &k%£e» ic«u;fc5B»ESjR<*«- 
wsrr set 

[o o3 6] *&w<Dm2<ommz.ftx\*. *mn<Dm 

K<h ; ±E»SE«J8ft;£±EiKS'\5/ KfcWbffiiS 

[0037] ^K^ffiAEtRSBu. ^mommz 

If $g£ % ■ fiy XT»B« Eats ^ 

■So 

[0 0 3 8] 
[0 0 3 9] 

infom 1 ] *iss6ffijw, m i izmmmm^T^v 

TUfeJI lc C o O - S i o 2 M«. $lJS|)SICMg on 

[0 0 4 0] (1 ) T*ft»©JEJ« 
IS?£ 2. 5 inch (6. 35cm) ©tf^Sffi 1 ± 
IC, EC R^A«/^jSlC«fcy, Tifeg2 iUTC oO- 

s i o 2 m&mmurz. hcc 0 -s 

£\ ^Ay^tf^lCA r -O, ■B^^*-ttl-€ f tlffl^ 

li3mTo r r ($*J 3 9 9 P a ) T£> U , JSAV-f $ p 
2J©«a»fS2. 9 8GHz, 3SAV-f^PSl^|ii 
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a^OI^I'f-^M^&ftl:, 5 00WCRF 
R^/\-^^;£lCd:U, Titiif 2£3 0 n mCDMHICffM 
[0 0 4 1 ] ( 2 ) Ttt»<DfflfiR$Mff, T E M |c«fc £« 

tfS I ©««»4Ffa**&. CoOiS i Oz &2 : 1 
10 CD«^T*4C4if#*ofc. 

[0 0 4 2] Jgj& UfzTHkM 2 ro3i®£ittf8?t^jggy 
(TEM) lC«kiJWl!UffT«l«Ufc. -^ODW 

-s i o 2 ii^ia. jEAftjEweatt^i 2©*$fln? 

£>Uv tSA&T-i 2liS^lcit)-/j:i|ii©$S B B B©l?gpi 4 
*#UT«lflijB*HEiE5iUT^;fci JfcHT; C©CoO- 
S i 0 2 M2CD®iM«:T EMfCctDSISU/ciC^, C 

[0 0 4 3] C o O-S i 0 2 miZtSlt^mFm^ 1 2 

&IXSSAS5PS5 1 4 Ic^ut, ga/J^*ox*;i»=|i- 

»ttsax«»« (m-edx^) & 

IMS? i 2 (i c o OT, tiAttlFB^r 4 li s i o 2 if£> 

[0 0 4 4] TlfeST^.-5C o O- S i 0 2 ffltGM§jg£ 
ICcfc^i. C o O ia3gHHT"& y , S i 0 2 lilNAKT' 

[0 0 4 5] ;^|c, T^T-^Co O- S i 0 2 mm 

tt7-OAB««lUB^Tl^««Btt?tt (JUT, KUlVl 

z>>&AlzMiRLfz— ffl^'2 0 0 nm(D]l7?Jf5C[)$Il|l(|c 
^ffi-rSS^tRK/ciCS, 1 0 nniTS 

10 (a) BO. 5 nmT*3fc. BEtttt^-aii. 5 0 0fi 

[0 0 4 6] TEM IZ «fc ^tl^COSSm, SA^?- 

K©iaPSIi, 0. 5~1. OnmT^ofco COrB^PI 
li. ^— Jr'y KOfflfiJt (Co is i ©J±, S>§i\|iCo 

ois i o 2 oitttdf) *R<fcai**c:tc«ky. s 

7t, Sffi;Sg^- ffiig IC^O C 4 lc J: o T t> , BfMOJSA 

o %L : ?r B m\zi$.mTz>zttfT'Z&„ cct, s i o 
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2 li, «JBlc«»Jtt«:»fc'&*«*«:!S:«**bTa3 

g<a^ s i o 2 ^*icifi^-si«^icttc o ocd 

tt^BJCOlHPB&O. 5~2 nm^iiBBllC/cJr^ct^lClig^ 

[0 0 4 7] T*ftJB"Cft4 CoO-S iO z -HR<03£ jtfli 

-f MB3 {Cpf-To cniCct^t, 2 0 = 6 2 . 5° ft 
iSlCCoO^) (2 2 0) (DHt/Thf-^^tBa'JStlfc, C 

(Dffe(Dt e -^(4SH;I»]$n/j:*^feo C<DCi:(4* CoO 

^ato-s^-EraistosJia^prffi^**.- 

[0 0 4 8] (S-)--MM(DSA TEMEcfcSBR. 
ifclC, T**T**C o O-S i O z W2±IC, T*&S 

2 tiM'&m 4 iB<oeiitt^<o-rn*sisfc"S"*fc»©s , Jffli 

13 4L/T, EG R*yty^}£lCcfcU> - MgOM^JEfiE 
Ufco Hcl4MgO£, ^/\'7^^tUTA 

r **ft-t*nffil^Jfc. 7/!l-^l*O^EI13mTo r 30 
r, JSA"^-<^nS«:fcl4 1 kWTi^fc. "**f 

3.«%:X>IC. 5 0 0 V©DC/^77*E4^-^!y h 

3 n mtPflgJSICJB/iEUfco 

[0 0 4 9] CCD*aiCiUJ|gJ«UfcMB OflSI4<ft^« 

14, MgO<D (1 10) ©*a*BS0a*U MgO*-» 40 

[0 0 5 0] *fc," C09J»it*4MgOimi TE 
M(Cct4tl«*S**&. T«IT**CoO-S i O, 

Ofcfe, T*lS£Waia^- AAMJrtTtt&a^fc. 
T EMlC«fc«MB**fflin:, 5>^AlcS*Rbfc-iZ2 

JJ2 0 0 nmcDiE^coaaiwffa-rsMtt^s 0 0 

fflCOUTEffiffi^ttSH^tC*. ^6. 011 
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(4»J»»©»BH»#*fX tT * * v -V UTfe U , 

T*»<Dtt«eTO±TI4*JWJi(4*e«i«:-pTOa 

4%T'fe-Dfcc 

[0 0 5 1 ] (4) ttttAOSA 
±EO*JWJlT'fc-&MgOM3±IC, 8mJl4 £UT, 
Co6BCr,8Pt,oTa 3 gS& D C ^ y ffe \Z 
ctyJBJ«L/fc. HCI4C o-Cr-Pt-Ta 

^y^-/^**AICI4A r * 
Ay^l»(3[)*'7EB3mTo r r, tfiADC«*l4 1 k 
W/1 5 0mm(()T-S)^fco CKDfiSttJi 4 <2?i$/&*l4, 
8*fi£3 0 O'ClzSnS&Ujfc. COctplCUT 1 5 n ml 
JfilCC o 6 9Cr 18 Pti 0 Ta 3 JK*JBdcL/fc. 

[0 0 5 2] (5) itti^T EMIdiSflS. X&fE 

fcc; ±JS0>*aiZcfcU»J«U&»ttJlC o. s Cr 
, b Pt, o Ta, RO»a*TEMICJ:Ullfil/fc. 

'TlftJBTfeSC o O-S i 0 2 ROWS 

fc.. ffloT*»fc; atttt^TOtt* 

g!41 OnmTftofcp a & ICte^aSMfetSttofci: C 
3 % 0-140. 6 nm"C*ofco dCDcfc? at£JI<£>a 

a^tttstaftfc.-- 5 o-oaoaatt^ic-^i^TBKfct 

Efitffi-?-»l4¥ife|6. 0 1 fflT»U,. JfcG>T*ft« 

atxwjiaaicfeitsEtttt^ttt— »i^Tofc. 
wwasRitfcdtfcicjcuTftaoaa^siftUT, s 

^HIcTfr^BrtTttatt^OiE/AftJE^N— *A«t 

[0 0 5 3] TEMCfcU, IttltftiCo, . Cr 
, 8 Pt, o Ta 3 «(D»rffi«lit*a*UfcitC*. T 
«it*SC o O- S i O s 01, 'M9iT*4Mg O 

a. aiflBtta-tn-ftioiBTtt* w^o^a^u 
ajjifeh, »tt«i4#Jwa*^uTT4fe»*e>isauT 

[0054] a&ic, ft?*nBatfa2?«xaisi9f 

(DSS^ICJ: UCob 9 Cr, B Pt, o Ta 3 SI^OJS 

o«»ai4wwi«ictta«aB*6ti-r^isaoii*#T 

«iiT*4C oO-S i0 2 aroiEAvftJEOlSfttt^i 

s io 2 a©»fttt^wicwjCbToa^ia*»^o 
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fe. Co, s Cr, , Pt, o Ta, jjgf (DWVtfttCO 
0. 5~1. 0 n mroflfT-^aELTn-Sfctt. $5y-£5 

Af»ttl4?-»v BP*., &tt«®Si£/Jx3 < ?-5 C <t# 
pJt£<!:/d:ofe. 

[0 0 5 5] S!HS|lJS©±lcSBiaST**C o, . C r 1 

• » pt, „ Ta, mzmmufcik. xmmftmtz^z 

2 6 = 6 2. 5* ttSSOTlfeS't'CDC 0 O03tT- 
flzMXT. 29 = 72. 5° Mifi.lClSl\tf-^^t8i«l 
£*lfe. TEMlljSiSi^btTSJWt. 2 0 = 7 
2. 5° ttia<£>bf-:>l4SK1iJl*<CDC o£0 (1 1 . 0) 

■a. «t<soe>nTo-s«te)ic. coo a i. o) is, 

[0 0 5 6] Ctt&£iiE^&#©?KS4S14£3!iJJ£Lfe 0 

» e.nfc^mif#tti4, 3 . 5ko e> 1 s 

2. 5X10- ' « emu, M - hUU-^lcfett* t^. 

^'j->xro^gyi±om«T-$.-5s^o. 8, S 1 #0. 

8 6T*0 V LT^fc. C05«fcp 

feStfi. Wi^OTTOJlTSiliCoO-S i O, 

iBKotssa^-au^saitt^a^-i-n-ensw ufefltitt 30 
ntzffi&tfm t. nfefettx-* -5 . 

[0 0 5 7] ( 6 ) fi*BJ|<0&j£ 
S&fC, EC R^./\°<y^;SlcJ; »ttlT*5Co 
6 9 Cr, . Pt, 0 Ta, m±\Zi%mm5 tLXti- 

fe„ Xs*y#m<Dfi3>mZ3mT o r r, JSAV^n 
;ftSg^(i,l kWTfc-pfe. £fe, V-< ^njJSUcJcyjgMB 
2tlJZ-75X-?.&*—?y r-:£lR)lc3l££tJfett, 40 
^— r-&^©^I*;i^-£}ia*3;ttolc5 0 0 

C R^/\'^^|cJ; U. 2i-7K>M£5 n mCD^Wlc^fig 
Ufe 0 CIGDefcp (CUT, @l iC^L/fcfltiSCDHSlx-f^ 
£ 1 0*»fc. 

[0 0 5 8] C-T. «B«OJEjatEC R^ty^Sfe 
^fflO-SCchlCj; y. R FX/\'^^;4^>D CX^7^;S 

icib^THSBTao tf>7|x-;U7 U ft*;: 
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tl^5«»<>*-S. 4$IC> 4 0 G b i ts/inch ! 
£i6S*.5SS5gSE§&£!7?i§^, BMgJKPHJttt i On 

ct t e c r *a y itmm^mntmmcommni 
mwm^'uom^z^m^m^m-vh^. 
[0059] (7) murr ma <oim 

5 atXH 6 IC^-T. 0 5 l4«JflsE&gMCD±ffi©0T-* 

«J, 0 6(4, B50»»A-A' icfcit-semiE^g 

6 OOBflffHT**. lEttfflSBa^y KtUT, 2. 1 

^ K*ffliv WifeOfcttlc&ttMHSfftSMii**-*-* 

5 &Z/0 6 ■CliKSl'x K 5 3 £ LTSl/fe. C f* 

syosim^y k 5 3 itmn^y pmwmms 4 icj; y®j 

S|)c?ft-5„ 5 1 f4ls]KSEIi!lSfc5 1 © 

* t"> h'Jl/5 2 led; y HMPMhSti^. Sam^y K®<h 
^m^-r^^l 0i:©SggSli1 5 nmlcgofco C0D$ 
ar-f^^l;4 0Gb i t s / i nch 2 IC*B = -T-5{f 

[0 0 6 0] CCf, «Sft^lgi?^M (MFM) fC«fclJSa 

\z ep*iq u/iiE^sa^ ic« u x, mmiL^- 2 d» 5. 3 

^lCfi8-(bSinb7!t 0 C+XI4, S£*CD5^e> 1 OfiNctt^ 

»»6«?^»lcJ:*a«t,5BflfeLa:^o>t. cni4. fiB 
ttimco, s Cr, , Pt, . Ta, fltOtttttft 

/4lMf 1 X 1 0" 6 JUTTfcoTt. 
[0 0 6 1 ] * fc, C o O - S i O, m<D 

14— S:T$>-3fc. UA^U, Wz$Ll,tz 3 0 n mroT%^tD 
p-5Ii«M^2 0 nm|4, %imtfttj:s\—}3 A«ji$ 

■5 fe«)IC 14, 3 0 n mgJS(DMJl^gT$.-SC 
A>ofe. c?blC, 3 n mJUT©MJlTI4, /dtfiM^StttS? 
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t> <0 £ £ n H U T j§ g &JR I* £ M iR t -5 Hmtfilh Z> . 
[0 0 6 2] CCT, *iJ«PST*SMgOJKiSai4Ji© 
MIC »fttt^©rft*a&l=WS-*-*fc«£>. Cr, o 
R u i o ^#Jf ^fSltTfcJ:^,, C(DC r, o Ru, „ 

■^^.m^m-y^t, ettST-^-scoe . cr, , pt 

*5lt-§>2 0 = 7 2. 5° -ft-jfiCOC o O (1 1 . 0) (DM 

- <? <d 5i® &m l- , $ e> ic •> +• - ^ ic & c <h -p 

£>n;fcC<!:£^bTl^. ^©±, f$?&:*l#U. OkO 10 
e lCig:*;U SSttfcS^O. 86, S'#0. 9 3 IC 
GLhUfc. C©«fc5IC, fiB14S©33SlE|n]tt£*8g|Cf6iJ 
»*-*Jfc*>. Wit, tUftlCfc'Jtta 

^ : f-WrnS:ligi|-r-2)/c<!ii)(DflJ®®S:-JlJU±|CUT ! b 

[0 0 6 3] 

[HJS0'J2] ^HJS^JIi, JSlHft^-©-rti*WSfr*A: 

[0 0 6 4] ( i ) &m<Dmi& 

mm 2. 5 i n c h£>;tf^:XS*J5±lC, TifeSiUTH 
S&tfiJ 1 £l^«CD#*4T-£>-5C o O - S i 0 2 ^JS 
#|J 1 £. m%k<D E C R y IC«fc U Jf5fi£ Ufc. COC 

oO-S i0 2 1±IC, »J8PJB<tL/TC r -W^£/f 
E C RXA->^;ilCcfcUJf$S)cUfe. f-fv MiC 

r-W-&££, ^/N°-V^^f^.lClSA r Sr^tX-^'tXfflCN 
7t„ X/f y^iScDtfT-EEIiSmT o r r, JSAV-f^p 

2SW:*I«1 kWTg^t. -! ?-f f nSICfcUffillB 30 

h^[S)IC?|#)it.'7tto, flO 

*—?V Mi^cD^OX^U^-^iiu^tSfcifclC, 5 0 
0 VODC/H7^{|E^-yy HcEPiPU/t. COD 
EC R^Ay^jilCfcU C r -W&&8SJ53 nmlCJE/dc 
U Two 

[0 0 6 5] CC0$lJSPgT-*-5C r -WJ)M±|C, ^ISS 
<h L/TC o 6 6 Cr, , Pt, 2 Ta, JjM£\ DCX/t 
^^;SlcJ:yj}$fiJtUfc„ HcteC o -C r - P 

t-Ta^M, ^Ay^A'^lCteA r &ttl?t\iim 
L7t. ^.y"?^^^05*'^.JEI*3mT o r r, JSADC® 40 

kW/1 5 0mm*T^fc. C©,fc5lCLT, 
CdiCr, i.Pt, i Ta, M£ 1 0 n mCQJII^lC 

[0 0 6 6] (2) itt1£A®Xt*le)£T:£IC«J:SJIWT. T 
WJW»±lC»ttJlT»«Co. , Cr, , Pt, , Ta . 

vffl^tt* tea*, coo pi. o) a*sa<RiSju 

TUfc. I^ICIIO^C rCDf-^^2 6 = 4 

4. 5° ttifilciHRStifc. Ltilf^T, ffiSQt&AK 50 
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ft tffiEEttJI IC *3 I \ THilT- * £ C <h tfiftfr £ . 
[0 0 6 7] T E MIC et -5^14/1*® C9H»;&>&. 

alio. 7 nmT$?fc.CO<t5IC IK 

if c p©ss B B a ?a : ? : ±A^e.§ijsiig4'CD$ssa ; f it, m 

* ft ©?-S j&HEfb U"CO£EOC £ X>J»*> o 75:. 
[0 0 6 8] C©SBtt»©»9H*tt*iBftLfc. 
7t^ffi4#'l4li, <*?S^^3. OkOe, lsv&*2. 5 
XI 0" ' 6 emu, M-H;l/-yiCfel^i.hX7 1 U-> 

a 

A»/JC»ftW1S«:*L/TU*:. 
[0 0 6 9] (3) «SJg(OJf$fi£ 
fllSlCfSfSSiiUT, EC R^y\°^^;£fCct 

tt, *««liB*#T»^fc. C^cfcplCUT, Ell 

[0070] (4) mn.^'t *&(Dmm 

7to ^M^u/ KEtSKM^^^^^ODffiBItt 1 5 nmlc 
l%z>fCo CCQfiSM-T-V \Z 5 0Gb its/inch 

fctC5, 3 2 d BO^tB*^?»64a/t. 

[007 i ] c^t\ mm-tommm (mfm) izct uhj 

[0 0 7 2] **tt«Ttt, TiftSiSaiSJS^SiSS^^ 
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. tt, iSttil £ TUMI t ©ti^jtftflDfeO*** I Mf ^ |C 
II, C r/C r -T i /N i -T a/j:£©ct 5 iCTift 
t Wtt JI © IB t ^ ■« * ffl I \ * d i |c J: U , » Jltt^-IB 
©T-£fe£/Jv£<X£, »ft«1l*lRl±3**ci:*«T 
#-5o ifSIC, fiB1±jg©J3MH;&* 1 0 n mJUTOfiljllKlC/j: 

[0 0 7 3] ££>|C, »J»»iLTC r-W©«t>yiC 

— v'T)\stS.E(D7tm$: 5 3 0 %?IgJP^.T ! b<J: 

[0 0 7 4] ±IE*«iffi| 1 2 Xliiigii&^i 

it-^ju^ffloxt, c o o tmm<DiEAnm<Dm§i>%L 
n±„ ssic ejMa^ajtuTs i o 2 £^ 

[0 0 7 5] JilEHJStfiJ 1 StX 2 TISJ^'IS® <h LX C o 20 
-C r - P t - T a-£££fflU;t#, 6^WttUICA5 
:x£A. 7%>Ufc'£A, tfK'J — £A. -b-VU^A. 
>*9A, -^X^nix^A, *P = £A, Ma-Pt'* 
AWrtCO-f'ftA^fflOXfccfcO. t?>^;K0ft 
V IZ—J-Z?. <r-im, TfcOm* &Z/V\*:f-v ! £A©|*|<2m 

[0 0 7 6] 

mmm 3 ] ^ss^x-ia, saitst uxmmm i 

2X^7tm'4<hl;m/d:3»^£i£fflir.S#-, JBtf-TS 30 
mU-^^ ^^(Dtiitli, I1 1 IC5nUjfcJgjt<tlllttl©*?ijt 

fcLt©:£/I;&*???£UXO-5, Co-S i O, ?k(D^>'^~ 

[0 0 7 7] ( 1 ) TflMT ffiW*. a^fiS1StS©JB^R 
mM.'j 1 -i ^ m<omWi£ LI, II2. 5 I n c h©^' 
5XHS4fflOfc. C©±|c, HJSffl 1 £ ^(D^nJSt 
ZfmftX: E C R^yty^SfelCt yTiftif X&-5C o O 
-S i 0 2 M<t. $'JiPJlT'*-5M g OMi^HIS^JfsfiKU 

fc. ^e>ic-?-o±ic, mt±mtux. ecr^7^ 40 

$-?y HcliC o - S iO, (jg^- 
it (3, Co :S iO s =1 : 1) -$>-?y ^/\"<> 
^jtf^lCliA r tltffl Lfc. */\° y B$©;tf * 

SIS 3 m T o r r, iSAV-f ^ P;j£^*i|i 1 kWX'&^> 

^JiyA-S^tolC, 5 0 0 W© R F 7 Z.'m.Ei&r? 

-Vv v\z.in^tz. mm^it* mm* 3 0 o°cicjps?! 

L/t. c©e c R^/Sy^aiCcty. ^'7-0.72200 50 
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-S i0 2 Ml On mOmmizmtfLLfc. 
[0 0 7 8] (2) »tt«©TEMaiXAFMfC«tS||I 

TEMICckU, $1ig©¥S£t!SiU;t. T 

*it*«coo-s i o 2 m<D/\-t>Atnm£ix.WiL 
x, ^5- a 5 as c o - s i o 2 ot^oe 

an© c o ^Tiiwioisatt^i^&fwajji*^ uxx 

t^ + ytMftlTfe U . T4bJI<9lMltt<D&att* 
WA»6l4»tlJi©S i O z #^n^h,/&KUX07!c. Iff 

li#S8'IS©S i 0 2 IcBSttXI^-STtfe, SSttte^^lS 

-aio«tffis i o 2 T~ft%kzftz>z.£iz£ij, mm 

W3TC©jf?Za5HC o -S i O s iHIS. JSIkJSSE 

© ic» ®t-s> -s . 

[0 0 7 9] Sfc, M^n^fTKttR (AFM) lz£ 

z>nm<Di&m. z'^—^^mc o-si o 2 m©smic 

if^lRl^6 Mm, SffiMlcSffl^lS)^ 1 OnmJUT (A 
FMOJIfiTIBttT)' -??*?*. C©{i[4S«S©^ 
HAICtt-CT/h^K, «ttJl*H*«»6*»T*y. 

T'$>-SCoO-S i G 2 M^fl^UfcilS^iitRUfe,!: 

b X l \ -5 C t tfiftfr o fc„ 
[0 0 8 0] C©JHa«X^)-5i>'^-a5SaCo-S i 
0 2 M<0»fll4#1ife«3HfiLXt. »6ti/t»SH«tttt. « 
4. OkOe, lsv*s'2. 5X10 



- 1 6 



e m 

u , m - h ju-T'icistt-s tx-^y ^^(D-hm^o^nm, 

XS)^)S^0. 85, S' #0. 90X&IJ, ^S^/j:^ 

**'h*<. -€-©i4'e.o^^/h$i\c:<i:. set, i^i^a 

[0081] o) izmmvBmxizfT EM\z£z>mm 
±ai©«fcpicjf5^cLfe^^-zL5iyco-s i o 2 m<D 
±ic ^jgjjij i x<D&mmmi$.£mmft<D e c r^a-<> 

*-*'>BSI4 3 nm©MJllC?f*^tU/c„ 
[0 0 8 2] C©«kr)|CO*5-i5§yco-S i o 2 m 

Ufco -^©$SS, »tt»T**^ = a5ffi!Co-S i 

o 2 8Mas<tiin;xv\-*A«it^se*LVc/>$uHei 
[0083] (4) mm^^x^tDtm 



* 



t 
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l-ffiUTaST-f ^^*3EfiE-ai*/t. IsHiO^P-fe^lC 

^scd^ f> K;ncBW±icaiyftwfc»ftiBiie«fl!) 

ttfj£llXtt0l 1 tn«lc. B 5 »tf B 6 lc^-r*Ifi£<h u 

7t„ ttfl^y FWt.W%.T'(?.$il<D$e.mt-l 2nmlC 
f£o/c. dODSaa^-V ^i>IC5 OGb i t s/i nch 
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